In an examination of arginine-utilizing Mycoplasma species, simple fluorogenic and chromogenic tests were used to demonstrate high levels of arginine aminopeptidase activity in unwashed, unconcentrated broth and agar cultures in all strains of 5 species and low levels of activity in all strains of 14 species. Four species contained strains which exhibited either high or low levels of activity.
The specificity of aminopeptidase activity has been found to be useful for characterizing strains of bacteria and fungi (6) . Aminopeptidase activity has also been described in Mycoplasma strains (2) (3) (4) (5) , and in a recent study of arginineutilizing Mycoplasma spp. (1) , high levels of arginine aminopeptidase activity were detected in 6 of 11 species examined. The activity was high in only three of the four M. arginini strains examined, indicating possible strain variation within this species. The current work was undertaken to examine additional arginine-utilizing species and to investigate the extent of strain variation within some of these species.
A total of 78 strains of 23 species were used in this study. Aminopeptidase activity against arginine ,-naphthylamine was determined fluorometrically (1) and expressed as micromoles of ,-naphthylamine released. Activity against this substrate was also estimated by chromogenic tests (1) which were developed after incubation at 37°C for 4 h by the addition of 100 ,ul of a 0.1% aqueous solution of fast garnet dye (S0875; Sigma). The color reaction was assessed after 2 to 3 min at room temperature and was graded in intensity from 0 to 4.
The arginine aminopeptidase activities of the strains are shown in Tables 1 and 2 . The majority of strains in Table 1 could be distinguished from those in Table 2 by the results * Corresponding author. obtained with samples from broth and agar cultures. M. capricolum and M. gateae 10161 were exceptions, since the results obtained with the plug samples did not correspond to those of the broth samples.
The majority of broth samples shown in Table 1 released between 36 and 91 ,umol of ,B-naphthylamine from the arginine substrate, whereas broth samples shown in Table 2 released only from 0 to 12 ,umol of ,-naphthylamine. Activities obtained with the plug samples were always lower than those of the corresponding broth samples. The plug samples shown in Table 1 released from 4 to 68 ,umol of Pnaphthylamine, except for M. gateae 10161, replicate samples of which released between 1 and 2 ,umol of ,Bnaphthylamine. The plug samples shown in Table 2 released from 0 to 4 ,mol of P-naphthylamine, except for M. capricolum, replicate samples of which released 1 to 10 pumol of ,-naphthylamine.
Distinct color reactions were restricted to broth samples which showed relatively high fluorescence readings. The strains shown in Table 1 produced color intensity reactions in the range of 3 to 4. The strains shown in Table 2 produced little or no color reactions, apart from occasional intensity reactions of 1. Similarly, the color reactions produced with the plug samples of strains shown in Table 1 were largely of intensity of 2 to 4, except for M. gateae 10161, which produced a positive color intensity reaction of 1 in only one of five cultures tested. The plug samples of strains shown in Table 2 did not produce color reactions, except for M. capricolum, samples of which produced an intensity reaction of 1 to 2.
The arginine-utilizing Mycoplasma spp. examined could therefore be divided into two distinct groups by the level of arginine aminopeptidase activity produced in these tests. With the exception of M. arginini, M. gateae, M. maculosum, and M. spumans, all strains within a species consistently showed characteristically high or low arginine aminopeptidase activities. Twelve of fifteen M. arginini strains, five of seven M. spumans strains, eight of nine M. gateae strains, and one of two M. maculosum strains showed high activities. Low arginine aminopeptidase activity was observed in a previous study with an isolate of M. arginini from tissue culture (1), but the low activity in this species does not appear to be limited to tissue culture-adapted strains, as previously suggested. Only two of the three low-activity isolates in the present study were recovered from tissue culture; the third was from a sheep vagina.
Although low activity was observed when fluorometrically measured, the plug samples of M. capricolum produced positive color reactions in the chromogenic test. The intensity (1 to 2) of this reaction was lower than that shown by any of the strains shown in Table 1 but was clearly distinct from the negative reactions produced with the plugs of strains shown in Table 2 , only the broth samples of which occasionally produced a weak color reaction. An extract of concentrated, washed cells of M. capricolum produced as described previously (1, showed high levels of arginine aminopeptidase activity. The remaining five species, together with M. fermentans, which was examined in a previous study (1) , had low levels of activity. The absence of a high level of arginine aminopeptidase activity in Mycoplasma spp. known to have energy pathways other than arginine degradation possibly indicates the nonessential role of this pathway in the metabolism of the species or their metabolic dependence on unbound arginine. Division of the 23 arginine-utilizing Mycoplasma spp. examined in the present study into those exhibiting high and low levels of arginine aminopeptidase activity extends the findings of our previous study (1) and further supports the usefulness of these simple and rapid tests for the initial characterization of Mycoplasma isolates. Intraspecific variation of arginine aminopeptidase activity has been observed with four species to date; the examination of a greater number of strains is required to observe the extent of this variation.
